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Abstract not available for JP 2002536638 (T) 

Abstract of corresponding document: WO 0046589 (A1) 

The present invention provides surface plasmon 
resonance (SPR) sensors comprising a sensor chip 
constructed of laterally integrated arrays of planar 
sensor chip units and an optical transducer 
constructed of laterally integrated arrays of planar 
optical transducer units. The replaceable sensor 
chip is separated from the optical transducer by a 
gap and with perpendicular optical interconnections 
between the sensor chip and the optical transducer. 
Focusing and collimating optics and sensing areas 
are integrated on the same sensor chip, whilst the 
optical interconnections between the sensor chip 
and the optical transducer are based on coilimated 
light beams incident perpendicular to the interfaces. 
The focusing optics comprises a combination of a 
reflective diffractive optical element on the topside 
surface and an optional planar mirror on the 
backside surface of the sensor chip units. 
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[0 0 3 9] 

iW««rW (2 3) o^mrvf-cof-^X^^t^ns^ffii-J: 

;Kt)7W^tt5Hamama tsu S3921 — 128 Q, F), HWM 
(#Jx.fc£, 7 9 5X5 9 6 ^t/Kt>7 W ifcf t5 SONY I 

cxo5 9cl) , fcav^^ffi^ft^jsm^^^Bi^-fe^ («X.tf, V 

i s i o n V V 5 4 0 4-#l3 5 6X 2 9 2 fcT^ -fe/W^.-feCMO S pj^-fc V 
[0 0 4 0] 

UiJ:9^«S*i/fcSCUi:*riSi-*OTUSr^ri-5. 04 (a) <DZ.<oim<o% 
2<D9m<D]&m\Z, 0 2 (c) K:^£;tVtV^5SCU&if*.5aS % SC 
u©JffiteB*S*w/tRJt**r#U *« (14) 

, -^T^tt/^&>CD6feLED9 ^7°) tfcSOTU^ii§„ 3&m<»% 1 

©*Io«iC^^S¥Bi (2 5) (*|al*f*&-7-*fe«*;o^9 7^[Hl^^^ 

•fctlWfcSJvCV"*. SPRfcH:— fcfcttfcih/, *W»TW (2 3) ttJtaW 
SPW-Btf-S*"** h/HcjsHSi-*3fco«*Sr»|)Si-*. E#rt&?- (2 5) tt 

RODE (18 a) (2 2 a) ^r*-T J: 5 ^tf^tb 

[0 0 4 1] 

El 4 (b) !&Z<omW<o%$3 0MM<oMte&^Vtc-b<o-T?h2><, &&W<Ofg3 

<Dmm<nMm**mw<Dn 1 (omm^mm t m m 3 

<DZ.t) i)K ¥mm, (2 4) RX? (2 5) «Jf»SftT»!l, ft 3 £>%tt<Z>?gJtl 
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® (3 1) rtlC***tl/fc*2<D^3fc3l6W (2 6) ^<03tM 
ttffi 2 ©3teil»*r*klti-a. » 2 (0*|»ttJ(f 2 co w^X^ fctt* 2 co l/yX^f 
A (2 7) te±9¥fTkS*i, % «3ft* (2 8) fcj;9«3te*^ »«ft»«H ( 
17) SriliBU SCUOlElCit^SCU (10) telASo toftb9K, 
ft l JtrWB 2 oXJfLttN C*ft3WK**fearS8 5 > i/yX^fA^f l cofti» 

[0 0 4 2] 

SCUOftffiim |2««3^RDOE (18b) frhRMSiV, Z. 

i (19) g52<^fcteKW£*u l &±<0JB*n1R« O) co^CTcos 

PR^II (2 0) ±0»±te**i-*o **ft*bfc*203fc«ttSPRAfeft 
[0 04 3] 

(2 0) *>bKW*ttfc«. »2(0*»tt?I« (19) &>bflf 
4 CORD O E (2 2 b) Sr^UtSJt*^ IS 2 JftUfcSEflS £*K SCU 

©OTKaiisscu do) frt>mxn<o jB2o*i»H:SbKaw*»iiia 

(17) fcSltfcOTU (ID i-WA^ tftffl*Tl'>f (23) JifcSS&S 
[0 0 4 4] 

bfc%^^s>So iocDscu<D«tn&_hBiasria5 (a) ic^i-. c^bt'csu 

4o«*|f (2 1a), (2 1b). (3 0 a) (3 0 b) KtJ^jRDt 

(20) MRODE (18a) , (18b), (22a), (2 2b) 

[0 04 5] 

us (b) ttaw^mtffl (i 7) »w*rw (23) turn, 
^^f^M»at5iM (33) t, sr*tp»«i-soTuo±m 

El-e&So 05 (c) XT* 5 (d) tt2o^)SCUOTKi:»JESt80TUi 
^#X.^-fe^^^bfc^C0'efe l 9^ BIB (e) RX*5 (f) »4o©SC 
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tfOTUft RDOEi:W4*fF0 (E5(Z)±^fcT^^^) T^^iirfcT 
[0 0 4 6] 

^<D*WO»4©SOI60»llSftH6K:^t , 0 E1K33V>T, RDOE (18) X 
U* (2 2) teSCU (10) tO±ffi}Cfifi§tt> SPRiStoi (2 1) SSCU 

(10) coMm±KmU£ti&o scu»El2 (b) KTF&tiX&V , me<DO 

TU (1 1) fffl4(350TU (11) fc, 2OO«3e^i43V^r«^il*C0^W■^f 
[0 0 4 7] 

0 6^Stb5J;5^*»M^»*bV^Jfto^ll8^tt^ (3 1) 

^*«$*T/fc*-&3fc3tejR (14) ^few^SttvyXtfcft^yX^^A (1 
5) KiOWfcSii^ flMHP (16) |cJ;9*#S*t, SK^iB (17) £ 
iiifiU SCUiDSBiciElcscu (10) ^A6 0 *fc, ;vK (8) 
ttJftK (14) ^6(t|t< 52»t>S(iJ«r W«rV-;vKU (14) 
d^6>HW:btt8*i:lftW*rW (2 3) (O^ffl^bSltS^SSfcfc^lH]^* 
£r£Slf£o SCUOWI-e^ M^RDOE (18) ^frU-* 

*>^iAnm»teMtt&^KBjki£fr, zoftmtisk±<omtew& (21 

) ?:fix.5SPR^M (20) ©|ft±fc*3fe1-*o SPR^IKtscuoI 
20) a>&R*t«S*i,fcflL *itt»2(^)RDOE (2 2) ^ J: 9 Wf3fe»KaBJft 
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17) (^B^OTUimt/A^o ^Brtfc*il**Lfc5pB*l (2 4) »S 
WteftMffico^&lcMmZtifr^mm (2 5) k*frfr£:JvC, W*l*«r*tH# 

rw (23) ±\z&B~r& 0 spmm (25) ^yt» (24) os^iott, 
^PStffi (17) ^®®i-^3fe»^«^^6i*^*^^mit^tt6^w^r^ 

[0 0 4 8] 

H7H06^LfcSCURtfOTUd^E)OS P R-te: Vi^<o«^^r* CO 
^e&^o loCOS CU(D«^±®m^El7 (a) \C^^t 0 iOBttt, 2 OODJg 
£affi*£ (21a), (21b), ^MS^ (2 0) WRODE (18), (22 

) jwrsjvo^s. H7 (b) nsnama (17) at (24) ru (25 

) fcffiWTW (2 3) w^Xi/^yAAtW»W*r»*.««l* 

(33) sr^tp*msi-*oTuojbaia ,, e*ao a 7 (c) ^7 (d 

07 (e) XV 7 (f) tt4o<DSCUOrWi*H£t«OTUtfe 
ffll^S^Vf-WS&Sr^bfcfcco^fcSo S CUtOTU^b-feyf^fSJR 

*:§^^t§^^^^o SCUWOTUH RDOEtWft*lRl (H7 
co±^£>T-co^Ir1) T?a^***:rWteB?rjS*5, *>5V^tti<D*ifti^# 
#*K*«>fflM«««r3Bft - 1: fc: ± *) ga?ij£^<5 £ i So 
irvi^tts CU^OTUt§rRDOEtCSti:^|Rj (B 7 

[0 0 4 9] 
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\^mm (40) oTu^ico3t^^2co^^w^rw ( 
23) icfotfxmmir&koicmm-t&^mM (24) , (25) , (29) & 

lix.3o <^-*B (3D rtfc«Wt**i/fc¥6*3te« (14) frbtDXMttLVis 
X*fttti/yX^yA (15) K£i9W££n> (16) fcitm* 

»88ft4M«H (17) SriBiflU SCU©lBtljlKSCU (10) K 
A6o (8) »:*« (14) *»feWT< *JR«**blfcW»T 

^^rVwvKU *M (14) *>6>3S*feiT,S3l6i:4fcW#TW (2 3) cd^B 
d^KltSttS^k^re^^Sr^fSp SCU©rt«tftt, »RDOE ( 

isa) ^bstt^tt, ^m^x\> ytm\^n^mcM^^^m^^^o 

scu^3KB±teBa«*nfc¥ffi« (19) SfefcttRJtStu lgJUhco 

^*Pffi« (2 1) (D-rCTcOSPR^JRJK (2 0) ©i»±te**i-5 0 *jfc:ft^ 
ttSPR^Sr^tf^^vKSr^tfo SPR^JSJSI (2 0) ^e>SW§ttfc«, * 

j»tt*fote, ¥B«£ (20) tscxj(D±m\cmn£titc¥mm (40) a>b£ 

S»C3ia»±RltS*b«o f 2CORDOE (2 2 a) ti9 3a«mW?3B» 

^^m^ti^o ^o3te»«scu<o*afcaEfcscu*»btH-cfT*^ awa^ 

PBffi (l 7) ^IjfJ^OTU^WA^o ^Hrtfc«WSti/fcspBff« (2 4 
) tt»W*»lllffio*ftfc««S*bfc¥B5« (2 5) fc«r#§ih/r, WfXMi: 

*w«rw (23) ±fcjg*i-* 0 

[0 0 5 0] 

H8K*SttrvN5r.o38W©*5<o^o»ll8B:SfeK:, *B (3 1) 
rt^«B*tbfcB2<^3tei»*^^S»2^^3taS (2 6) *«X.6 0 f 2 
^^^2cowvX^fc^w>'Xv^-r^ (2 7) WJWiStt, 

(2 8) fcioffl**^ awft^»B (17) sraiau scuo^a^sit: 

(tscu (10) fdASo !2«^;vK (9) tt % (2 6) frtr>MX< 
51»»7W^^FU 3te« (2 6) ^b**fe^S*i*W» 
TW (2 3) O^B^b^SftajtefcolllOT^trtttfSo 

[0 0 5 1] 

SCU<Ort*Kt?tt, ^2©»iRDOE (2 2 b) j^bKltSft, £*U£J; 



-29- 



vM2<Dftm&HffimcMM-rz>ytm\z&mi$tiz>o tosh (19) % 
mte%.M&th, iizx±.<Dm i ®m& (21) ©tcTospRMi (20) ©s 

[00 5 2] 

SPR^JSM (2 0) ^feS*t^tbfc#, 3f5 2 CD^tt (19 
) (4 0) a>b3S2Ul 3 |§]^JhK#t I4CRDOE (18 b) 

^feffi-C^Tt, S^^HtM (17) i^it^OTUfcS'^ASo ^-.X® (3 

i) ftiz.m,mt>ivtc¥-mm (24) »¥ffiii (25) tm-fr&hx, i2m¥ff 
^s^tH^rw (23) ±^^-rs, i©^<©#,<©*is<©^iir'(*, ¥ 

(2 4) (2 9) *fc«¥ffi^ (2 5) ©lo^fctenC^'bSN 

•So ^^m, #«£e (17) zmm-rzytBtemmzft, y6m\z.£<omfti£n 

SSL-Tfi. ir>'f-^s'^^h9>'^T f 3--f-{^ 04 (b) RXf5\c&^X 
[0 0 5 3] 

ItSfrK 04 (b) ici^S^fcfllJftfcJjrtSJtellliOtJlv^P&feJttr. 08co 

tytf j//ia5*»ttsp Rm±.i£m$>-rzmK 2&Eat«s*v s p R*ta» 

•9 A»ife^tB^#btv5*^ i^^^SCURWOTU^IttttSit^r 
JfiftflWfc (2 1) i: (3 0) i: Sr*< U ittfcJ; 
(19) t (4 0) t©Stt^J;l3#<-r5t, scu©ffl^w» 
<£>«wte, w= (k + 1) vT 0 /2\z.m^%Mi£*kZ>Z. b&X-ZZ,, z.<D&n*\& 
, w o (* S CUfclASftil&©*S"Ca> "9 , kW#fc (19) Rtf (4 0) fa<b<D%M 
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b<D5t%tm*~?t\>n~tZ> 0 RDOEtt*lC03fc3»©fc»O (2 2b) Wf2(D 
JtWk<Dfz.#)<D (18 b) ^fc£ 0 04 (b) <D#3S^tt, k = lMw = w Q t 
0 8<Dfiim k = 3Rffw=2w 0 1*&5 0 
[O 0 5 4] 

09 (a) (b) ttftfp*— W2ofe5*^ttti^RDOE<^ 
BKW-WSr^bfcfcco-efcSo Kl [03 (a) (18 a) £#lf cor. <!: ] 

»4rKltt§o K2 [03 (a) CD (2 2a) £#M<£>;i<?:] RDO 
EttSP R^JS^b^«brv^5*^^K»b, ^co5tJ»SrS CUcoS®^* 

[0 0 5 5] 

RDOE(0^$^@9 (a) ^lt^6 0 ^.r.^, p' HW^fctfU 

ttZftM^<DttJfc~rz>9S&\&, 0 9 (b) fcjsvvr*— F10#^*tb^$ 

«£*tTV^Hfc*3l*ftBS9 (a) <DWLft<Dtefc&V>%<D'T*tbZ>o 0 9 (c) « 
0 4 fcijj* ^tlt V^^^:^C0mfeC0^^*5V^ , r>Kffl £ frTV>6 R DOE COffiCO 

o 

[0 0 5 6] 

010 (a) , (b) (c) ft, RDOECDfdl<D^gt«^*bfct>(DX?&^ 0 
[0 0 5 7] 

b\ feav^^y v\/?>Wtm) > #9* (#lx.«> sf2, sfs, 
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[0 0 5 8] 

10 0 nm*r)li*.aWSo4tJRDIET?H:— jRKS P*«s*»Sti/)S: 

v\ 

[0 0 5 9] 

S PRAJWK^**tt*fflfl9Kltt~5 0 nm-CfcSo 4 0 0-1 0 0 0 nmCO 

tt«BH^r^*fcrww«fflS*u«« SW^-ett, ta^~*a, mstxf9>9 

[0 0 6 0] 

El 9 (b) RXflO (b) S P I^t53fe^»t5 e Ktt e 

= e/2-cs>tK r. ^ -e p = o ftia^i^tetett i cds ^ »r*p«Ntt* 
^^piii^^oii^ 

[0 0 6 1] 
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h% [El 9 (b) *5«fctfl0 (b) «r#H8co£i:] 0 
[0 0 6 2] 

W^LT, tf— A(B^w= 2mm, L p = 0 = 8mm, L p==]Sr =6mm N h 
= 2mm N 1/n s = 0 . 5/im N m=l 0^fc£t5^ a Q = 5. 6/im N 
a N =6. 0 9 ©MiJfH^ ^ d p - 3 /i mtfe 9, — 

10 0 6 3] 

A»*«f4H9 (b) RDOE<ofl^^|l|Jf*^3ftSr|PIC^ 

^;±tcfi:J^t"6o d^ w j; «9 h+frfctfti&s ^h^y^r^f^t^ty 

^•etio £*US> scuSrttfflt-CJKJSfflosPR^, ;RtffflW*te*5tt5;*: 
# ft^-f i^^&r^tr^ £ ^~e# ZZb Sr««ci-So SPR^ SrStrA 

K-e s P RA«*tJiK:*l*Sr|(l*S*«ftb 5 te, LT 

wfj;D© 1/2 0*«t&5^t^5o ffcG>**»T*tt* RDOEf^W^ 
^iLTRIttS^tm, £<0##I8 9 (b) C/TtJtiS^fUlt^fr 



-33- 
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A9-i° -3° (DR&tmmfix^* hMz#>vz>¥mM±mm (fwhm 

[0 0 6 5] 



20. 7. £ mi =l. 8 9§r#fc 0 | £ m i | << | £ mr I TffcStfrtN 
[0 0 6 6] 
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[0 0 6 7] 

*tU ^^^^WHiff^^^s/^ (n B ~l. 6 6) -Ct?tTV^5 
t-Kfet-Si, SPRAliS (5) te$6v\ 0 SP ~6 8° t&3 0 (5) a=> 

0 SP f45O° -8 0° O^f&ffift^&So 0 SP ©^®t££^Mit* 

S^, M?# (MV^fflW) S P"??ttl 0 »m~?$>Z><D\Ztt\-m3 0 0 At mOi 9 

a F 2 , A1F 3 , B a F 2 ltfNa 2 A 1 3 F ± 4 -Cfc£o 
[0 0 6 8] 

^2 0 0 m m-X?KW/5S 5 0 ^rnffeS itSi, 1 lO?KM\Z-£ *) 400^ 

, S PR^JRS<OJi®tfftti$*fcflC$~0. 3jtm-l(imO»li@S^^ 
T^*-*, ^r*b?>\ TVw^K, "CAa^Aa -fcA' 

[0 0 6 9] 
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~rttt>ib, #%tm) KK-tzmmmm^b ^xwm-tz* *Ky^HgWB«i*nii 
(A«) ©^b^u,§ 0 ^^-^-^p-^t^mfci^&fefrSJglco 

JBJff* (An) (5) ©nJ^SPRMlW 

IMfi^TOtA « J; Hift 1 0 0 nmS^M, /h^iAtit, 

i&^ttWfll^S PRj&^^btbs Mi^Aa iAn©^©fi&^ffli£:f 
^6ftSt5iim5„ ETH5 2 9 ^ifroA^J&^t^-Y^VSgSffi 
AaCOft^:i45 0 Ofrb 7 0 0 nm*-T?<DjfcgffiBt;i*5^-CjSi3o * 
<OilL.fcMfttt6 7 0-8 5 0 nm-t?$>!9. ^<<Dt>W.^MW^—fJBca%^t 

[0 0 7 0] 

S„ jRft(i*t^iat) t Foy;vrt«l.(c@St5rt^-e§5 ( , B I A 

^•fem^$^/c^*^^<J;StciT?&5 0 JEfctefctt* *J-y =i■;2 ; ^'^•5^-^K 
[0 0 7 1] 

z<Dmwi*mc^ dnaw^!) ^u-j/a ^ftffite&^xmmztiZo -t 
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[O 0 7 2] 

wets^py h*^L.tci>(Dx*hy, wfrMi&m^->m-& mm 

[02] *mWte&tfZ> 5offlS45« (a-e) tc:*t1-£-fer ^iHf-y 

b (scu) (Dfflmm&mx&z* 
[13] t^tfy/a^y b&^^sft b?^^-- 

a) ir>-^y^»~6 0° © S P R^KM Uffi^*VC*5 9 , b) 

[0 4] i©^<7?20<Z>^<D*JSW^ffi^bfcfe«7?T?fc«9, Ztl^ft 
tyffy/i:, & 5 =¥ + s> ^fclt #H * *tfc#«i" SftbyV-Xr^-f-iS: 
#U 111 4 (a) fc*J»tS#Jfttt#63tt«^ HJfcSftfctt^AtWte©*'"** b 
V K OMfe i: b 9 V*^* — f-aus y b m*f*&^- SrS Id LT *5 
•J, *«^b<0^i**iHi: L-C^o y b£*K 04 (b) co^Wfe^SL 
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[HI 5] 04 (a) fab(DZ<D%W<Dmm<DJ&ffiiZ>Wm±.mmX*h<Q , a 
) -feV-^^y^a-^s/ h^b) ^hy^fa-fa^yh^fi, c ) 
d) T?Bu : tfl^fl2<3(D± s ^^y^=L^.y bCOTW t 2ocO}fc h9 ^7>*r 
x.-—V-tfvk£tlXj$>9, (e) RTF (f) -?f±, ^fl^A^XD^^f-V^a- 

[El 6] *^BJ!<©^4(O^JS©^|iiC*5}tS % tVtf 5 'ya= 5 /hi > 
-5tco3r-Y y ■7XftM£ivfcM)&~fZ>yt Y 7 Ih^y b CO WW® m 

[0 7] El6^bfc*^CO|llfecO^©«l&±®|§|-T?&!3, a) lo 

, c) ,&tJ*d) -ei±^n^2oco-fe>"^^-s/v»a.=:5/ y<DT wf;$Lt*2oco)fe 
Fy^a-fa^yMS^^tti!!, e) ,RU< f ) Wtl4o© 

[09] a) p' m#f*HH^tr*fLn«lD, 05fSg«la p ^HIWAa 
pCO^BJ^ffi^ttSKJW-iHlW***^ (RDOE) <0M£*L.fct>c0T?&!9 

b) ^^^M^tbT, (a) K&tf%RnOR<Dl^<DM<Dl^<DM& 

c) Wx^tflRM^TRDO RDOE 

^ o n m w & ^ b tc h <d -c & & o 
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[mi oi a) P ' ®$r&^m^tt upsd, ©wsgitta ^jkxtmm 

a p XtWB 2 OlBIftA 0 p S ftSKWlffl*?**** (RDOE) 

b) 5p^T3fcjR*5KJtStl/r, (a) fcj3W5RDOE©10©fl|©10©M 

c) ^*|ft^SI+**T/TRD0E0 1O<0^^*3tei»t*5, RDOE 



II] 




t t t t t t t 



c 




Fig. 1 



1 




Fig. 2 



-40- 



Fig. 3 



-41- 



[04] 




Fig. 4 



-42- 



[13 5] 



21b 30b 
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Fig. 7 
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lcofl-*®gB#i:, B^IlSIS2©^ffi^i:^**«^^^v^^W't ^ fe^)^ MIB 
*ffi«5^»cJ;*)fiM**^-CVNa*iH4*m©» (20) t, 

18 a) tfcot, WffiKOyttmmfcf- (18 a) {4, 
$fm^F (18a) 

a) -C&o-C, ftjg 2 <0%^mWHrJ- (2 2 a) f± % 
^^«-T2.J;5!-3i-g'$tbfc|S2ro*^Il!#ft& : f- (2 2 a) 

%mm -7*7 y&m-t ^-n 
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©lit, 

tME|£2«ft^|g#f*&^ (2 2 a) ^©^fc^ffi-TSfci?)©^^ 

«fiiEiS2©*^ii]wi#^ (22 a) frbnytmttmmika^mcfavxmmT 

•Sfc*©^i, 

S If 2 iSHft©*®X7 X^e >-*R|,1r 

M»#W 4 ] «nE3B*#a»**#: ? M tf— K* if © I'—mSr* 

Sr« A « 2 5 © v vf frb/WcfBUfi ©*B:/ 9 X^e v-if. 
Jg 2 6 ©V vf *uWc|3fW>3Stffl:7' , 9 X* >-#Rtir 

Mtea 10] $ ?, ic, itrtftgitJi t sfnas^SKifuwwMia+^^ffi 

g|5# i ©IWfcBa** ftfc$t«#=l#|sWI Srtt*. SIMWl 1 9 ©Wf *i.a»lcC*t 
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